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1 

ic m i -r s m*s t . (SMt $ nfc su teas £ An^-r & ad#a 

fit! ffiittiSSffi&tfflMe T«S««lffi(iSt *K 
<CoTV'51i:4;«itt5 IS #*B 3 XI3§S**g 4 E4R 

szt t-rzm&m 3 , imm. 4 xi±is*« 5 te 

T#»¥f*&W^3wt£4**i: -*-*«!*« 2. iil*r@ 
3, m*4U, 8B*fll5Xtt!B*«6E*OJ*K/3i3' 

U 

IJiJfEteJIlSW:. n$5<t flirie*WI£rt t *W®Z>*f-t 

880 

tc#Sff $ *u BttB±g|5«SSSi&t/StJETS|5{SSSillSS:^ 
V w S: »« 4: -f * » 8 , 9 X 1 

3l 9 , W#IR 1 0 Xte »*E 1 1 |E*©jS«/^ y ^ ^ 



(2) 

2 

3] wiffi±T»»^att. tt«>m«r«usE 
^icj^[n]-rst&^MiS$n« flutes i-^^^x^i- -5^ 

3tf a ^ Sr HMffl-f -5 mffi±lc St 116 nt n S r t t 
t«>M*« 2, fj|*Ja3, ISjRJ®4, !S*JS5. 
6 , 7 , IS^xg 8 . 9 . sS*xR 1 0 , ffiX 

Jffll 1. IS*-®] 2XI1W*«] 3s£^W/jJcgg/^.y^ 

t-rSIS*^2, sfl*ffi3, ffi*Jg4v, 18*^5, 
JK6, l§*^7, Ii*ig8, H*Jfi9, sg*Jgl 0, 18 
20 3£fg 1 1 , fg^Jg 1 2 , gjtjfclg 1 3 xiisS** 1 4 ge® 

[0001] 
[0002] 

t, Si0 2 ^, PSG BSG ffil, BPSGSg, Si 3 N 4 Jg, 

KSiflM. ^ttASiM. WR', MoSSI, WSi 2 flM, MoSi 2 M. 

a 1 $m £ B&-t zm-s^Gm ^«it-*>5 ( t£3tEM 

(D^CVDil 
®^7XvCVD|^| 

40 to 00 3] mcvDmrnn. &.&#**m®ctz>zk 

ttMZix. Sic, *D»^|ftlcj:9Sfiiai», ^^*PHft, 

So 

[0 00 4] itCVD^Uli, 
$r 1" S c i {c «t ►) l:i * ^ * £ i TK^ 
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3 

JET. A»offiffl-CKJi£jifca*ismT*>5 0 iElw. ^7X7 
CVD^Eli, &^m^S*^£Jl]^T£j£#*£ilL& 

(ft ic sl ii iia tt w 1 c fstt^tr s 7 ^ ^ ^ ^ r 
iso. hrk«jee. *»o«sja-ctTi3ji*. 

4 9 . ffifflKflMjro&Wi:. J: 9 attttUKft** 

^(c^/u^ij-x.. &?B?-lCj: QSff^trPqffiMU 

E C R^lc»Sfi£ix3„ 
[0 00 5 J xyT-^RR. filcK^'fxyf- 

>-:/^igl4. Si0 2 B& PSC 8& BSCI& BPSG8S. Si 3 N 4 
Bg, #AKSiH. ££&Siflg. Wfig, UoK, WSi 2 I£. Mo 

s i 2 m. a 1 $r isflE a < ^ * ^ > y-r z> ®& \z mm u 

t$(C#S5£.ft..5 0 J:ECVD^gMxyf>;/MI!: 

[0006] ±.tz(»*&ft$i®.<omm$im^*i\>* 

So 

[0 0 0 71 

[SSWiWMMfcL 4 9 ir-T^SSiSS] LA 1 L, => — *VV* 

So 

[0008] site ttmmm®&.tf^ yr^r&mv 

14, *i>Jv>/,j:*>liSJ£:itfS«^4 C5t», RJC^tf) 

-tro/cftfc, 7*3/ hiiftTU ZKo^m-*? 

<b U A'o£ffi?g|g£0^{fc£MD#rflU:tT;*.S t t tic, 
7°;/ Koi£T&B&JkU ^oifc^cDfc^O^ll!]^ 

[0 0 0 9] 

[aSJM5rm i i-Src^O-T^] ±Et£M4, 38 1 lc, ^ 

/E * mn l x mm-r -< # £& £ ws\zm 1 1- 5 tts 

t , (S#£ftfcf}5E£«£^1-a;&n^& £ ##iffi03 



4 

mzxixmi&zti. 553 ic, Hutesas^n. n«E^+ 

fig t /iot^5 c i Sr4*« 1 1" 5!S 3 o%n^icse©<o^ 

*5«fiESilTU^ii:S:»«i:-*-63B3, 314X14^5 5 
&$h^$k$:G1-Z>Zk&$mi:-tZ>m2, 5I3, ®4. 

^IiaoTlrii$^ ??5 9l^ MIS«»Sil4St *) ^ 
U BJfifi i: * o T v ^ 5 w i: t i-* ® 8 <o* W I- i'd^ 

±g|5«tSSi&r/B!ll2Tgf5iSiffi§ll4S^{ca^ofc^-C 
^ ixffi±T ic^ffid $ -fr S C 1 3*5 "Ifig i: /i o T v *S C t 

>vmm^£^xmi&£ix. \ i ic, mmm^m 

mm&ffiM£i\X\,*Z>Z t&<ft&}:i-Z>%8, ST5 9 

* T^i-iT^s&^asrtf-j-a w t zmwt-rzm 8 , 

14, «©«9Sri«tettl-ffllHl-*-S1»*s^$ix, fitlSE^ 
OliJ^-y >-^<XI4filjfe^-y ^^XmrZ>X^mt . mJt5 

tt*3E»i-S3e«F8«Ei:* IWEXfiftt&lHiafiiS-frSWIift 

^mtz#-tz>ztz!&®Lk-rz>m7xn®i 2 nam 
izm&<Df&m/^??>?-&m^£'ixmi$.£ix, m 1 

50 l4{»»$ixfcfluES«?r^'<' 7*1-5£»£««m^&ffl 
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5 

/>D-r£m&±Kt£l} biltv^ - <!: 1"£35 2 , 

353, 354. 315, 356. 357. 358, 359. 35 1 0 , 
35 1 l, 35 1 2X1135 1 3ro«W(-tCtt«>JS!tK/^s'^ 
Clio Titbit, 35 1 5lc. Htite^/^s/ 

KKT-*>Swi:S:««t-*-SSB2. 35 3, 354, 355, 
356, 357, 358, 359. 3510, 351 l, 3512, 35 

i 3XIS35 1 4<r>^mz.%t&<Dtfm/*-vi-^7*jm.\~ 

[0010] 

[0 0 1 lj a««rHS-*-5fc»»a^lr3'^S: 
ffl^X^Z><DX\ JCgT-r?* kWtQ, fflZ^X-m®. 

fc, y * =■ * /u^ -f y 2 k tt& LX&tfinmSSLAmgj X 

[0 0 12] 3*«Wli«5J««/=s'^>'^a6«l=J:n 
I4\ Jifdi£«i«« = H:SriffiiXV>-5<OT', «iI'f>T-^te4Li 

[0013] got, &®m<oftm\zEifc>Mi8.mmm 
Ltzmet. i&m&ft i Affiles Ltz'&, vyh%t±T 
ftsh^m^x*)?-* >'<*±mz.&W)<%Lx®3m*%i 

<0 tH1- 0 m *) Hi Lfc<*tS§it4i5ti$ LT{fc«<Dl*J§li;:tt- 
#LfcK£:£j#lis&Bfc*1--5. KIC Ifc U til Lfc{fc$gg 

[0014] ®mm(D%tmmi!bi!> i Mf$.2tiz>z 

A £ ± T $ -fr X &&±jj\z®W. £ ntz #x m A ft k 

[0 0 l 5] CiXlCiO, ^Slgrt!?|50mj1f>it<7Dfc*t>IC 



(1) 

6 

gBifm^iotL^xmiszftikz&z&miiteK . 

wiriST# -5. 
[0 0 16] 

( l ) *«W©SllgWU{8Sfi!a!!/aL3'^>^3$ISlco 

(A) *$S0]©3U2£WU«a C v D^fSlco^rcolftW 
io B 1 (4. #*W0>3£te0iJfc:ffi2>C V DyH&(D£W<Dffii&. 

[0 0 17] ilCMX, 1 ttittfg 1 5 c mXfi$ 2 
5 c mCORfSi^W^i$iA^/j:5)7'7X-r^^T'. 35 1 
<OKJt#*«Aff 8*»fcigA£ixfc.jB 1 <»BU&1t*. W 
x.tfAr+0 2 ^^.^S-tt-fb-TSc tLt, 35lWStt- 
U *m A@8I47 7X7 i ro±SBic«jRSixT^ 
5„ ftis, 351 <r)BUZ.#?.mA<g8(n#x<>&mntf77 
Xv'Mf 1 w^igCC: < 3 4 9 IC35 1 cofcfcX^m*. 
20 <S : 8^ga[SLT7'7X-7^gi 1 rt(-SJ^^^^i§AL 

[0018] 2 l4:/7 X^^fiJt^ 1 W/^KICffij 9 tftf b 

1-4 S^c^e- Kw— y => >i&(DBf$.i > *li&XibZ>* 
[0019] 3l4^^T>7 L +2IC^$tlfc-7^^> 
y*^y h!7 — 7\ 4I4/^&&13. 56Mllz«DR Ff^5r-7^ 
^yV^y hi-? 3$:frLXfti&Tl/y-t2l,zm£-t 
hRFmWXhZ. R FMtlteyy X-r'An&n^^Jlslc 
aSt/iSo 5tt7'7X'v£j£ftl WfflHliKlte>ixfcP3 

fWttwi^fflij y-^-y u-y'f k, 6i4rtfflijy— ^y uy-r 
K5ro^ffljc^bK)tRfS!4Rro^{Rijy-^y uy-Y K 
x\ K5&u:^<jiijy-^y wy-f k 

«o 6(4, 7*7X-^^j«Sirt»c:«*i^lcfl£»«:^-f-5. 
CCD4 5<C«*tt^U 3>*feMU i«o^?X7« 

[0 0 2 0] Eti^ya^^-KWiltt (lOlW 3 

&VZ<DfflWM<omWWl&X'h2>i)K &\z, RFTl^j, 
i«tf±^g|i7 l/y~~)~ 2 CD 2 o(D*Mfc«&58llro|i8KS 
^yyX-^^fiScCDfcftlciBS^^^ y — ^ k t£Z>. 7 14 
7"7X?Mi 1 <DTiiSl-iiif££ixTi^3i*l&3 0 c m 
xfi$22. 5c mcORfj^'O^-lr^^? a t W'Sifg r£«0-< 
so d-X7 2 k'y— ^U7 c t td «t K)9l$\l ki±tybtifrl$. 
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[00 21] !&m-£ 7 1112:77 X-^ftj** 1 T-|£'±L 
m&ZtiZtk tic, SB 2 coS^^/^^Af 9 7^35 2 
5 0 ^2cO&J?#**?Al : 9[2, Bf£#j2 0 c mtoy ^ 

*J&m?L#/FMeixT 35 2 <D&fctf.x>SA f B 9 12 

[0 0 2 2] f&mM7\t^^>^<7 a ir{fc-fg<j£7 

b to - Oiffiigtc 4ot^6, ittB Ml:o i^T (2 T 12 

^iflg^7{iPn;jur*#5J: 5i:4otv^ 0 ^nia 

[0 0 2 3] 1 1I2*E4RJS#* e:4IHaii-^ii:t) 
L-Cf>^M{c^3i/N2 0 er[a^i-r^nPV(i^--Y y ^ i: £^ 

[0 0 2 4] ->3C/n»J*A 1 2 (O.L F&lMtMffi 

4 1 12^7 y h4 2«r^LT3tf*«12b 

'M^"C\ 1 (CJ2*IIC0JS 9 

ia^tR12c KKl+fciXfc*— A''*-* #-^*v?4 

»«c«t9, #— /M^4 l 0>» 3 ixT#—>i/ 
*v>4 1 ££#rt6 0 rt"*vM 1 SrlHlte^-frSwi: 

[0 0 2 5] 44tt^!l*/U*y^!)>'^4 5^L"C 

<M^4 i icbmjh-s 5*00*^5/ tf>^e— 

fc5 0 *^*!X^y 51120^!) */U*7 

\Z£ *) y t'lstf* — ? 4 4 OEMEA&sK— *J 4 

4 1 SrlsHiSS*. X«f«12b&t/RFa*Bl SSr^LT 

/<7 a /WSB7 c oBfltcgJl-tbixfc^D— X7 2/jS 

[0 0 2 6] 1 5tt*^«#Al 2<DTfflH-**' v K 
»*1 2t«LTRrtbitfcRF««-e, /^i&^Cl3. 56M 
HzXtt 1 0 0 kllzCOTl^Srl't^l-^R F11KR 1 4 y 



(5) 

a2 0 l^$SU3. 56MHzXf2 1 0 0 VIlzWftfi&fOM-t 

[0027] i 6i2*^y 7 b tr^-c, _tT#©J^& 

16aCJ:^RFt«il 3&tf*:*^«ft£l 2*>J!tffltfL 

ft] 2W*RBBrt»S>*3:^2 0tr5l#IBi-. * L"C\ 51 
#B8Sixfc^^^^2 0 I**H**> ^'MBjSJWI-J: 0 

[0 0 2 8] 1 8tt#%H 1 1 ©75^11 a £r£f* 

iffi«, ft^<7a«:/<7^fi<X«ft 
Sfcfcte^WUifcttttfelxS. l¥«a^ffi/£«-o^-cl2T 

[0 0 2 9] 5 0lift^y7H8X{J 5 CVD§SK 

2?rffiu^"CV^60T\ ®/±4 J T' r >^.^^2 O.hlcric 

^c. %*1&Mt J $ > X'i'—7 t y btDfah&mzz. kfrX-2 
6o 

[0 0 3 0] (B) #*W«)*Jfc«l-«6*^^iR«* 
la 3 (a) ll*«l«CO*lli«JC«a^3:/N««fttl 2 c/) 

30 ItSA-AttWriBB'CfcS. S3 (a) ICfcU>T, 2 1 
l2F]4S^cOT/^^^7 5 y?X\*S i C/pb^5S 

2 2I2A£#2 itf5.UB»lzanttlcJH»!>i&*H«:»« 
^^5/^fflcom^T\ f«2 20W^tLT^>^T 
> (W) , ^y^rv (Mo) XI2fi^ (P t) Srfflu 
5^ t*ttl*a. 2 3l2miS2 2COTlcm^2 2 i«« 

(JWHR^S) , 2 4I4«*2 2»caa«*li*:!l- K2 5 
«T*:*'M*«fftl 2(OT^^^I&'9t , :U"r/i^{cS^2 1 
icKltfetlfctfT*— 26a, 26b(2t — ^=3-f/U2 
« 3 jcfttt Six*: V - K27 a , 27 b Sr *3i'vR«pft 1 2 CO 

T*^e>*»9a-*-fc«)^sffr2 1 KBiitbixfctrT*— 

[0 0 3 1 ] ©flB^-V ^ ^ ^flUS 2 2 COfll^tt, fi^Jx 
t2\ 0 3 (a) (C^-tiptC, lO(D'»^/^Wi 
^-f^.i:. @3 (b) ic^i-ipl^ «Et»«|Slxfc 
2oWtt«i»b4SS«?^^fcS 0 ^3 (b) (c^o 
^T, ±(OEII*T^¥ffii®^»t5 B - B^SKTrSnElT'fo 
5 0 iH\ 0 3 (a) traUWF#-C*-r<>^ttB3 

(a) fcHUfcWSr^U *<Di&<Dn%24a , 24 b 12* 

so ix-t**x»>a^ ^y^^tBfii22a , 22blct8«Sixfcy — 
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K25a, 25b££^'M*f$:ft 1 2 «T^>f>K 9 Hi-fTc 

[0032] &ie S3 (a) izfjk-rwm* 4 ?<om.m 
s„ z-r. f&mr^z *^2 otv^ms & \ 20 

-frTR FtS^ 1 5*r_tlc#i!)L. ^X'oftttA 1 2 &ft 
2(Oix£;;tf;^Alf 9 0#*»tf J ,S|$9 a £ cofi5]?r5SS ft 

[0 0 3 3] iTc^T. V- K2 5 LTiftfe^-V 
?>3HfI 2 2 IC, ^Jx.lifi!L»fLiEflI 7 5 0V £ftU)n-f •&„ ^ 

CWSS*. ?3i/>2 Oil? — d^5I^)IwJ; 
0, ftt«2 2lC»§|$li, mfeZixZ. y-K27 
a. 27b?r^Ltt-?3>f/U2 3l:, flftlxJf «E£EJ5£2> 
^2 2 0 VS^W^of^J^WJUi-So ^(OMtKOm^ 
(C<t D , t-^ 3*5|g^L. S(^2 1 ^$r^A{5 

[0 0 3 4] tf'Jpttf, ^ifi7i^ffiflE4 5 OtJTli-ifi 
U gcS&1-SST-{C2B$Ri]Sffi$rMU, 4 5 0tA>6t 

OUi-r^-S- (CJi. t-*=>OU2 3 ^m^tft&fi^ 

m<$S«£ft?&J$L;t&, "7^^ 7 h fy 1 6 lei •? _tff|5 
IC?3^2 0SrfM'L±lf mid:*), -?i^2 0li 
2frb i }\£M£ixZ>(DX\ ?^{*R&-J3. 
^ici 19 ^ia2 0£{ft*#U -^'MJKA/WiP 1 7 
75^ibMthi-r^ 0 ^.SlCitJ, t-?3-f/u2 3^t^ 
^^\%±\^X\>^\ 

[0 0 3 5] JW±<75«tp(C, ^C|§R^CO^i£^{C^2)-7 3i 
'Mfc^-lCiS^TIi, gfrm^-Y 3/ ^»fS2 2it-? 

2 0 ir t-^3^^2 3 tli^^t&fWU 2Wfe7 i 
Tj^.\±W^^ ^fflco'€tS2 2 Sr^|-f--5W^-T-S> 
S« "fe7 5 y^^m^-V 3/^fflro®<S2 2Wittli 
/h$V>fc«>, ^31^2 OOin^fcferom^^J??:®^ 
■fr ir^T't. 71>oi)xa2 OW?£;££$SB$fi!]IC^fc£ 

[0 0 3 6] Sim^ -r •;/ ^Srffll^T^-ScDT-. 3tt 

^ + y * i: ft 9 . flSE I 3 T- -7 x. /> 2 0 .h Id J& ASH" 5 

jj=Ljj>\,<f^ klt$lLXt>x.^2 0(D%BLtf&%X- 
hZ><, 

[0037] (o x&w<ommmiz&zi$.mm<Dim 



10 

ico^xwtftfy] 

-kJ^bftS^W^ a lC«t >9fl-ffl5if±9J<bftT*$ 

•9, f&m&7ft&&&-tz>-tfr*imx-frz>* wh. f& 
mnrmzt 1 2&®®i-z>RFf%.mi 

5frt&l1bixXte*) . RFtfiil 5 £ -ttftlcjfM£n 
fc^<0->-^gB!5a w<7 a K»TSB(-^$ix 

•9. ^Ii7li^t$tl5. JEK. ^-W/<7air->- 

>» ^357 c k (nmzitWffi&UKD^v — x 7 2frWt.rth)x 

[0 0 3 8] itz. f \S'<7 a Wf^SglCffioTM^W 
^ 1 UiHliiD L . m<0 TSBIi^ -V >'<7a» ->— 7 c 

Ej&#xk Lx^v7->ytfxi:m^z>m-&. m=- 

•y?-yymzmtitzT>i'i.-t-£:n]\ l *Z>-kfrX£Z> 0 SI 
=0 Id. (S^5g7 bttf-r»<7 a kto9SLLXW)f\-1-zt 

£7t, (S»SS7 bttJi«J«aHB7i a tT 

nt^s. mis. ±tt««fiffi7ia<o^attTSi5«Jsie 

71 bWrt'f^Jl *) t>'J>£ < ioTiit), !>3i^(S^*12 

wrojfi^iSB^smftiJ; 9 I- -fey H$ixT^4. ^ixld 
<t *9 , R FttM 1 5 kk btC^^Nfi^A l 2«rJb F# 
®l$-ar-5K!le RFtftl SWjgjjfriz^oTffiftofc^ 
30 ffi,X'±.Y&mirZo 3ile Jigl5(*tSSg7i a li^-r>-/<7 
a Icffl-jh^nx^O, f L -r>'^<7 a ^rJiTI-^ib^-yrS 
ESIw^wlOtlc^oTiTlc^ib-r-S. 
bl:Uft>'<7 a w35 2roSJEt^^jgAt 9©jipA 
p, »P l i&U=>73:^«6A/«aio l 7lc:*jJ£-rs 

[00 3 9] croaata 7 b HS^^^ros^lct 19 <k 

tt5rti:4^. ±mv>i&mm7 b zms-tzmte. 

I&i9^L3tm. S5IC^i-J; ftW^7H 8 
IC«t +V/<7 a ^±JJClC#iOijL, ±»»IS«71 a& 
t^T8B0KISa7 1 b Srft 0 ar. flX 9 Hi L fc±&|5{R-|Sflg7 1 
a &U<T£flH*SSl7] b Vtitm L, ±»(R»§S71 a &tfT 

[004 0] Ife "9 HJ LfcfiltgSI 7 b 0>ftto 19 (CB'JcOiSrtS 
mZ-t y bi-ZZ.k IC«t "9, CVD^^rtT-Mlc^M^r 

*t7-f6w*ai-c*a. cixic«t9. fiEsg^7^gi5<om 

so £.®!4ft<, FSrimSU. frr>Vt:*r<DtLtb<D 
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•9, (S»ffl7la t 7ibSr©0UJi-Ci:/ < c<. /£S£iC7rt 

L, i n - s i t y-^^tTUi: 

t>*J»ST'£)3o Sot, 9 7 a 

w«BBUiD«l*««raa:rt, :**^:^*lc{!Kitt7l a , 
71 b C tic J: 9, x^y^i^-IJ 

i n - s i 1 y — =.V^(0$$i*$r±«f i: t 

10 0 4 1 J et9#X.*"COmiC«a»71a > 71 

Sffi7ia, 7lb^OR«ftrt1fc«>#*SMC«rKftSfc 
«a*71 a , 71 b ^«B5lCQflc£bS:»J« 

fttt B 7 b t LT .LSMSSS5871 a »VT»«»§S71 b Id 
»(RLfcfcOSrfflt^TV^a^ r)x/N<SMl 2lrJ:T 
l3aJtt<tU^fMS-^ XttRFflMSl 5co 

ttttlcJBjsfc $ ttfc to &m 1 *T fc J: i \ 

[oo42] (d) y y 

^-tf-tf— h 3 2 ?:^LtMP 1 1 <ny y a SrS 

(3t«F**) T\ -M^3 1 icfitt 

3 3 7 a0»— /USB 7 c icJ&OottfcixfcsK 
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treated by applying a voltage, is electrostatically attracted into 
a treatment chamber 7 which is partitioned from outside part by 
a chamber 7a where the substrate 20 is treated by treatment 
gas, and a substrate retainer 12, which is formed on a common 
substrate together with a heating means which heats the 
substrate, is provided. 
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